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(6) In South India the site for a sanatorium should not be DO the
plains with the very hot climate, Dr in those parts of the country where
the rainfall is chiefly brought about by heavy monsoon-storms, exposing
the patients to strong prevalent rain-bearing winds. Nor should the
site for a sanatorium be selected in a place with too dry air. Therefore
the best location seems to he in an up-country locality, not too high above
sea level, thus securing a cooler and moderately moist climate with a mild,
refreshing breeze.

LUNG COLLAPSE THERAPY IN CONNECTION WITH
PLEURAL ADHESIONS.

By JOHANNES GRAVESEN, M.D. (Copenhagen).
:FiTst Aui.tant, Veilefjo rd Sanatorium (ProJe8BOT Saugman).

As Professor Saugman's recent publication in the Lancet (1920, ii,
p. (85) showed, 38'5 per cent. of the patients who had undergone pneu
mothorax treatment were fit for work two to twelve years after discharge,
whereas this was the case only with U'8 per cent. of the patients whose
pleural adhesions prevented the adoption of this treatment. His material
was probably the largest that has yet been published.

The difference between these two groups would have been still greater
had not the first included several cases with partial pleural adhesion.
Hitherto the importance of these partial adhesions has not been expressed
in figures , and I have investigated Saugman's material with a view to
throwing light on this point. The results are shown in the following
table. In the first two vertical columns Saugman's original figures are
given, while in the remaining columns the cases are classified according
to the adhesions present,
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It will be .seen that of the cases in which a pneumothorax could be
induced, about 35 per cent. (20 per cent. of the total material) failed to
show appreciable adhesions on searching examination. In 70. per ce.nt.
of these cases, the patients were fit for work after an observation period
of three to thirteen years. In the remaining cases there were some III
which the adhesions were confined to strictly limited areas, and the pneu
mothorax was in other respects complete; in these the percentage of
cures was about 33. In other cases, again, in which adhesions were com
paratively extensive, and the pneumothorax was small, the percentage of
cures was only about 11.

These figures, more than many words, point tc the sinister importance
of adhesions, and to the need to investigate every means by which they
can be obviated, or to promote the factors determining the successes of
adhesion-free cases.

These factors are many. The original object of enabling the lung to
retract has become overshadowed by the more radical aim of effecting
immobilisation of the lung as a whole and compression of the diseased
areas; in the case of complete collapse there is the further action of the
circulatory mechanism. Both the arterial and lymph stasis undoubtedly
contribute to the dramatic detoxicating effectof a successful pneumothorax.
Especially in the case of the worst forms of universal destructive phthisis
must the interplay of these factors often be regarded as essential.

DIAGNOSIS OF PLEURAL ADHESIONS.

Only after attempts to induce a pneumothorax have failed, or a partial
pneumothorax has been established for some time, can the extent and
distribution of pleural adhesions be accurately ascertained. Even when a
pneumothorax has been successfully induced, a few adhesions may deter
mine the subsequent course of the case. Their presence is suggested by
the absence of permanent improvement. Examination by the stethoscope
and Xsrays often fails to give a clear impression of a complicated network
of adhesions, whereas thoracoscopy, when it is feasible, gives more accurate
information.

TIIE STRUCTURE OF ADHESIONS.

In an incomplete pneumothorax, localised adhesions may form thin or
broad bands, stretching across the pleural space; their white, tendinous
appearance is most characteristic. The walls of their blood vessels are
hypertrophied, and, as a rule, the lumen of these vessels is narrow; but
in some cases large arteries have been seen running in these adhesions
which in many cases contain lung tissue at their pulmonary end. Though
this lung tissue usually stops short near the pulmonary end of the
adhesions, elastic fibres may be traced to the thoracic attachment of the
adhesions. Only when these are very broad and flat, can the lung or the
wall of a cavity be seen by the thoracoscope entering into their composition.

TREATMENT OF ADHESIONS.

A~ important prophylactic measure is the treatment of exudative
pleUrISY, notably when it occurs in unilateral phthisis, by gas replacement
instead of by simple aspiration. In other cases, treatment must be
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adapted to individual needs, and a pneumothorax should not be given up
on account of adhesions until the feasibility of intra-pleural treatment has
been considered. A t present the choice of treatment in such cases seems to
lie between intra-pleural cauterisation of band-shaped adhesions under
thoracoscopic control and extra-pleural thoracoplasty. In suitable cases,
the first alternative is preferable to the second; but if cauterisation is
technically impossible, pneumothorax treatment should be abandoned in
favour of thoracoplasty. Other alternatives may be briefly mentioned.
Rovsing, Baugman, Jessen, and others have recommended pleurotomy with
direct division or blunt separation of adhesions, but in most cases the

. results have been disappointing on account of sepsis, hremorrhage ~nd

other fatal complications. Herve and Jacobson have advocated cauterise-
, tion under X-ray control , and Morriston-Davies replaces the cautery by

the tenotome; but these methods are far more dangerous and uncertain
than those controlled by the thoracoscope. Attempts have been made to
substitute for thoracoplastic operations such extra-pleural devices as pneu
molysis (extra-pleural pneumothorax, Tuffier, Jessen, Mayer and others),
or to supplement pneumolysis by the interposition of organic or inorganic
material (Tuffier, Baer), Diminution of the thoracic cavity has also been
attempted by unilateral phrenicotomy (Stuertz, Schepelmann, Sauerbru ch).
Most of these devices must, however, at present be regarded as having a
very limited sphere of usefulness.

CAUTERISATION OF ADHESIONS UNDER THORACOSCOPIC CONTROL.

An account of this procedure, devised by Jacobaens, was given by
Holmboe in the first number of TUBERCLE (1919,1,1), and I will, therefore,
merely supplement it with a discussion of our experiences at Vejlefjord. Like
J acobaeus and Holmboe, we have experienced no complications calculated
to discredit this treatment in suitable cases. Provided the indications and
contraindications for this treatment are observed (the contraindications
include any sign of active pleurisy in the pneumothorax cavity, as well as
certain conditions revealed by the thoracoscope) it can be carried 'out with
considerable precision and the cautery can be employed to arrest heemor
rhage and will ordinarily prevent spread of infection to pleura. Saugman
recommends the use 'of 16 to 20 em, long trocars, one straight, the other
curved, through which the cautery can be introduced in cases presenting
special difficulties in the application of the cautery to the adhesions.

Our results correspond with those of other observers. Jacobaeus
obtained" positive" results in 7 out of 12 cases; and in 5 out of 9 cases
Holmboe succeeded in eliminating the influence of adhesions which
had previously prevented collapse of the lung. In 9 out of 16 cases
treated up to the summer of 1920 at Vejlefjord Sanatorium. "positive"
results were obtained (a turn for the better in the clinical picture and
disappearance of bacilli from the sputum). In one of these cases the
complete division of a very large adhesion was not effected till the fourth
operation. In other cases the treatment could not be carried out on
account of technical difficulties.

A particularly successful case was one in which a skiagram showed an
enormous cavity, occupying the whole of the right upper lobe; this com-
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paratively translucent area was curious~y . suggestive of . ~ parti.al,
spontaneous pneumothorax. A large ar t ificial pneUI~llothorax ~as in
duced , but, as the skiagram shows, collapse o~ the. ~n..VIty was pr~ve~ted
by a large, hour-glass-shaped adhesion. After Its division by cauterisation,
gradual collapse of the cavity was observed, but only after r a. couple of
months did this collap se become complete, as shown by the X-~ays. The
patient steadily improved, tubercle bacilli disapp~ared from hIS sputum,
and he was discharged six months aft er the operut.ion.

EXTRA-PLEURAL T HORACOPLASTY.

This was first recommended by Quincke in 1888. Karl Spengler was
the first to put this idea into practice (1890-99). The evolution of this
principle did not, however, follow effective lines till the success of pneumo
thorax treatment paved the way to more radical collapse therapy.
Between 1905 and 1907, Friedrich, with Brauer's assistance, devised an
operation for the massive collapse of one side of the chest, and thus
realized the ideal which the success of pneumothorax treatment had

. already indicated. By a large flap-incision (Schede's empyema incision)
carried from the sternal end of the second rib, down through the axilla
and up to the median end of the spine of the scapula, he exposed the
whole of the thoracic wall and removed the ribs (second to tenth) from
their cartilages to the angles of the ribs . The collapse thus achieved was
almost as complete as that of a total pneumothorax, and positive results
were obtained in several cases. In others it proved too drastic or in
adequa~e. This inadequacy depended on two factors: (1) The first rib
notbemg dealt with, insufficient collapse of the apex was effected; (2)
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the posterior stumps of the ribs prevented the compression of the para
vertebral section of the lung. In some cases operative deaths could be
traced to shock; a still more important factor was the wholesale elimina
tion of the frame-work of the chest which gave rise to respiration of the,
paradoxical type. In some cases, the mediastinal II flutter" induced by
this upset of the normal mechanism of respiration led to respiratory
insufficiency and the migration of air from one lung to the other and back
again (Brauer's" pendulum air").

Brauer and Friedrich have devised various modifications. The opera
tion was performed in several stages, and the large flap-incision was
abandoned in favour of several smaller incisions through which single ribs
were divided in front and then removed subperiosteally as close to the
vertebral column as possible. The tenth rib was left in place to support
the chest wall, whereas the first rib was removed from behind and, in
some cases, the clavicle as well, through an anterior incision. In this
manner, Brauer's modification became a highly complicated operation
which left many scars. Between 1911 and 1914, Wilms elaborated his
"Pfeilerresection" which consisted of removing 2 to 3 ern. long sections
of the ribs behind; if the following collapse of the lung was inadequate,
he removed in a second operation similar sections of ribs at their junction
with the articular cartilages. As a rule, he operated on only the first six
or seven ribs, thus keeping the lower part of the lung uncollapsed. Thus,
his operation was chiefly applicable to apical lesions of limited extent;
it was not radical enough in the presence of extensive destructive disease.

In 1914, Sauerbruch devised the operation in which the experiences of
the earlier methods were reflected. Through a hook-shaped incision
(running from a point just above the spine of the scapula, downwards
parallel with the vertebral column to the tenth rib, which it follows to the
posterior axillary line) the whole of the posterior wall of the thorax is
exposed. The scapula is lifted high enough from the trunk to give free
access to the ribs over a wide area; by the resection of the eleventh to the
first ribs, from below upwards, at least as effective pulmonary collapse is
achieved as with the large, total thoracoplastic operations. Even in the
case of extensive disease, this operation usually proves sufficient; only
when there are large apical cavities may it be necessary to supplement
this operation at a later stage by the anterior resection of the second,
third and fourth, and possibly fifth, ribs, and to combine this procedure
in some cases with apicolysis and phrenicotomy. Apart from these
exceptional cases, the anterior ends of the ribs are left in place and,
falling inwards, they act as a covering for the heart and prevent para
doxical respiration.

Should Sauerbruch's operation be performed in one or two stages?
He has wavered between these two alternatives, but with him we have
finally come to the conclusion that the operation should be completed in
one stage if the patient's general condition and the state of the other lung
permit. \Ve have found that, as a rule, the single operation is tolerated
fully as well as the two-stage operation with its cumulative effects. In
the second stage considerable difficulties may be experienced owing to the
formation of cicatrices. On account of the formation of cicatricial tissue,
the scapula seems to adapt itself better to the altered conditions of the
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chest wall, and to act more satisfactorily as a pelotte, when the operation
is performed in one stage instead of in two.

If the operation is performed in two stages, it is essential that the
lowest ribs should be resected first, even when the disease is mainly apical,
for primary collapse of the upper part of the lung involves g~ave risks of
aspiration into the lower lobe. For the same reason a partial thoraco
plastic operation confined to the upper part of the chest should be avoided
unless the lower lobe is already compressed by a partial pneumothorax.

Some writers recommend this combination of a partial pneumothorax
with a partial thoracoplastic operation. In our experience it is better to
replace the partial pneumothorax by complete thoracoplasty, at any rate in
severe, extensive disease.

The indications and coniraindications, as well as technical details and
complications, have already been discussed by Sangman (TUBERCLE. 1920,
I, 306). Both operation and after-treatment require the most conscientious
observation of detail if serious complications are to be avoided. In agree
ment with Sauerbruch's latest publication in 1920, we at Vejlefjord have
gradually come to use carefully administered general aneesthesia, Only
when expectoration is profuse should general anresthesia be avoided. The
combination which we have found most satisfactory is novocain-suprarenin
ansesshesia plus ether inhalation, not pushed far enough to abolish the
cough reflex. With this combination the patient experiences compara
tively little pain.

F ATE OF THE OTHER LUNG.

In several cases we have observed an initial exacerbation, usually in the
form of a dry pleurisy, but occasionally as a more or less definite pneumonic
condition. These reactions and the often striking febrile reaction, are
probably due to the sudden collapse of the lung, which entails flushing of
the organism with toxins. This" tuberculin over-dosage" is the cause of
transitory activation of tuberculous lesions. The initial exacerbation
Iollowing the treatment in properly selected cases, does not. as a rule leav~
permanent consequences, but in some cases there is an appr~ciabl'3
deterioration of the patient's general health. On the whole, the outlook
for the remaining lung is improved by the operation, and it is seldom
that an otherwise U positive" result is spoilt by extension of the disease
in the other lung. This exhibits an emphysema which is often con
siderable. According .to investigations by Bohr and, notably, Mollgaard
this emphysema facilitates circulation of the blood through the pulmonar;
system.

RESULTS.

Among our first sixty cases were ,six operative deaths. one each from
embolism of the pulmonary artery, novocain-suprarenin intolerance, post
operative tetanus, respiratory insufficiency <mediastinal H flutter "), shock
(a, case of prolonged empyema), .and pneumonia following general anleS
thesia. Thus, the operation mortality was 10 per cent. Of the surviving
54 patients, 7 achieved "relative recovery," i.e., they were symptom
free and had been fully fit for work for at least a ·year ; to this group others
will, no doubt, be gradually added -from the next group, which included 16
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patients in whom U marked improvement" was effected. In 17 cases there
was improvement, and in 1 there was no noticeable change. In 11 cases
the patients became worse in spite of the operation, and have since died.
Finally there were 2 patients who, after obtaining marked benefit, died of
influenza.

Thus, in 42 cases a positive result and in 18 a negative result were
obtained. All the 60 cases were sputum-positive before the operation,
which, in 31 cases, led to the disappearance of tubercle bacilli from the
sputum. Persistent hrernoptysis in 2 cases was arrested by the operation.
Before the operation 25 cases were febrile; of these 14 became afebrile.
The following table shows the fate of the patients, with special reference
to their capacity for work. They had all been discharged before June I,
1919, and the fate of these 28 patients, as ascertained on June I, 1920, i.e.,
OL':' to three years after discharge, was :-
Fit for ordinary or light work... 13 (46'4 per cent.)
Unfit for work on account of tuberculosis 2 ( 7'1 per cent.)
Died of tuberculosis at the sanatorium or after discharge 11 (39'4 per cent.)
Died of other causes (influenza) 2 ( 7'1 per cent.)

Many of the patients in the first category were doing full-time work in
an office or at home. The importance of these results is emphasised by
comparing them with the cases in which Saugman failed to induce a pneumo
thorax. As his statistics showed, only 20 per cent. of the patients with
total pleural adhesions were fit for work after an observation period of one
to three years. 'Ve attach special importance to the provision that the
operation is in every case carried out in the sanatorium, so that the patient
does not for a moment discontinue ordinary sanatorium treatment.

BRONCHO·PULMONARY SPIHOCHlETOSIS.

By C. J. CAMPBELL FAILL, F .R.C.P.E.
Chief Tuberculosis Officer, City and County of Bristol.

BnoNClio-PUL}.IONARY spirochretosia was first described by Castellani in
Ceylon in 1905. It was later found in the Philippine Islands, India and
other parts of the tropics. During the late war cases were reported in the
Adriatic, Switzerland, and in Serbia. In 1916, Violle found it in Euro
peans in France who had never been in the tropics.

In the Lancet of May, 1020, Dr. C. Leslie Brown describes two cases
among patients in the Clare Hall Sanatorium, neither of whom had ever
lived in the tropics. Apparently nothing is known of the mode of infection
or of the life-history of the spirochrete.

The disease usually commences as an acute bronchitis with blood
stained sputum. In a few days the acute symptoms pass off and the
patient l~ay make a complete recovery. More usually, however, a chronic
~ronchitl8ensues, with loss of weight, emaciation, and chronic cough. This
18 accompanied by attacks of hremoptysis, which may be copious but are
more frequently slight. The sputum is abundant, frothy, and varying in
colour from faint pink to bright red. These hromorrhages sometimes last
for weeks and then may stop for weeks.
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